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SINCE I had the honor of being appointed 
chemiſt to the Linen Board, which is now more 
than three years, I have allotted a conſiderable 
portion of my time and attention to the inveſti- 
zation of the principles of that ſcience, applicable 
to the art in which I am thus more particularly 
intereſted, It appeared, that until pot-aſh could 
be diſpenſed with, we muſt for ever remain in the 
power of foreign nations as to our ſtaple commo- 
lity. Obſerving alſo, that all the late improve- 
ments in bleaching were excluſively confined to 
the one object - that of imparting oxygen to the 
cloth, in a ſafe and expeditious manner, but that 
there had been no effort made to ſuperſede the 

A2 neceſſity 
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neceſfity of | pot-aſh, by far the moſt expenſive 
and uncertain article employed by the bleacher, 
and for which he is entirely dependent upon 
foreign markets; I directed my attention chiefly 
to diſcover a ſubſtitute - for pot-aſh';' which, pro- 
vided it ſhould be of Inſh production, though 
it might be equally expenſive, I conceived would 
be of the utmoſt national importance. Im- 
preſſed with theſe ideas, I undertook a ſeries of 
experiments with that view. 


To enumerate the many diſappointments and 
failures I experienced during, my inveſtigation, 
would be endleſs, and an unneceſſary intruſion 
upon my reader, — Knowing from an important 
obſervation of Mr. Kirwan, that faline hepars, 
or the combination of an alkali with ſulphur, 
might, from its detergent properties be advan- 
tageouſly employed in bleaching, as a fubſtitute 
for mere alkali, by an obvious analogy I was led 
to expect a ſimilar effect from calcareous hepar, 
or, more properly ſpeaking, ſulphuret of lime, 
being a combination of lime and fulphur. 


In theſe expectations I was not diſappointed, 
but at that time (about three years ſince) | 
contented myſelf (rather through neceſſity, for 
large cities are very unfavourable to experiments 
on bleaching by expoſure to the atmoſphere,) 
with pointing it out to ſome of the principal 
bleachers from the north: then in town, earneſtly 

recommending 
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recommending it to them to give it a fair trial 


with, and without pot-aſh. Since that time, 


alkaline ſalts having become progreſſively dearer, 
and in conſequence of a late propoſal of ſubſti- 
tuting lime for pot - aſh, in condenſing the oxy- 
muriated gas, I was inſtigated to reſume the fub- 
jet, and make further and more varied trials. 
The reſult of which has been, that the uſe of 
the ſulphuret of lime may be moſt advantage- 
ouſly combined with that of the oxymuriated 
lime, and that thus cloth may be perfectly whitened 
without the uſe of a particle of alkali This 
then alone would ſeem to give it a decided pre- 
ference over the methods at preſent in uſe, while 


at the ſame time it poſſeſſes peculiar advantages, 
and is exempt from the principal objections, to 


which other ſubſtitutes are liable; for 1ſt, quick- 
lime and ſulphur, the materials of which the 
calcareous hepar conſiſts, are both articles of tri- 
vial expence, eſpecially as the latter enters but 


ſparingly into the compoſition ; 2dly, their com- 


bination is effected in the eaſieſt and moſt expe- 
ditious manner poſſible, and perfectly level with 
the capacity of the meaneſt workman; 3dly, as 
the manner of its application is, by ſteeping 
the cloth in it cold, the ſaving of fuel is a mat- 
ter of great magnitude; and laſtly, there is no 
danger to be apprehended in the uſe of it, from 
the unſkilfulneſs or negligence of the workmen, 
as it appears to be incapable of injuring the tex- 
ture of the cloth. 

The 
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four pounds, lime well ſlaked and ſifted twenty 
pounds, water ſixteen gallons; theſe are all to be 
well mixed and boiled for about half an hour in an 
iron veſſel, ſtirring them briſkly from time to time 
Soon after the agitation of boiling is over, the ſolu- 
tion of the ſulphuret of lime clears, and may be 
drawn off free from the inſoluble matter, which is 
conſiderable, and which reſts upon the bottom of 
the boiler . The liquor in this ſtate, is pretty 
nearly of the colour of ſmall beer, but not quite 
fo tranſparent. 


Sixteen gallons of freſh water are afterwards to 
be poured upon the inſoluble dregs in the boiler, 
in order to ſeparate the whole of the ſulphuret 
from them. When this clears (being previously 
well agitated) it is alſo to be drawn off and mixed 
with the firſt liquor; to theſe again, thirty three 
gallons more of water may be added, which will 


reduce the liquor to a proper ſtandard for ſteep- 


ing the cloth. 


4 Although lime is one of the conſtituent principles cf 


the /ulphuret,' yet being ſo intimately united to the ſulphur, 


it has no longer the property of lime; upon the ſame prin- 


ciple that ſulphuric acid in ſulphat of pot-aſh; has not the 


property of that acid. 
Here 


The ſulpſuret of lime is prepared in the manner 
following :—Sulphur, or brimſtone in fine powder, 
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Here we have, (an allowance being made for 
evaporation, and for the quantity retained in the 
dregs) ſixty gallons of liquor from four pounds of 
brimſtone. | | 


Although ſulphur by itſelf is not in any ſenſible 
degree ſoluble in water, and lime but very ſparingly 
ſo, water diſſolving but about one ſeven-hundredth 
part of its weight of lime; yet the ſulphuret of lime 
is highly ſoluble *. 


On bleaching with the ſulphuret of Lime. 


THE linen as it comes from the loom 1s charged 
with what is called the weayer's dreſſing, which is 
a paſte of flour boiled in water, and as this is 
bruſhed into the yarn of the warp, before it is wove, 
it is ſomewhat difficult to ſeparate it when dry. 
To diſcharge this paſte, the linen muſt be ſteeped 
in water for about forty eight hours, when this 
extraneous ſubſtance undergoes a kind of fermen- 
tation, which does not extend to the ſubſlance of 
the linen itſelf, upon the fame principle that the 


green ſap is diſengaged from the flax without 1 injury 
to its texture. i 


* When the above Proportion of lime and ſulphur is 
boiled with only twelve gallons of water, the ſulphuret 


partly cryſtallizes upon cooling, and when once cryſtallized, 


is not eaſy of inten, 


When 


| 
| 
| 
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When the linen is well waſhed after this lat 
proceſs, it contains nothing that water can ſeparate; 
it is of a greyiſh white colour, although the fibres, 
of which it is compoſed, when diveſted of every ad. 
ventitious ſubſtance, are naturally very white, 


The matter, which thus colours the linen, is of a 
reſinous nature, inſoluble in water, and from its 
intimate union or diflemination through the very 
fibres of the flax, is difficult of ſeparation, even by 
thoſe ſubſtances which have a ſolvent power over 
it. ; 


To diſengage it however, in as cheap and expedi- 
tious a manner as poſhble, without 1 injuring the 
texture of the fabrick, is the {ole object of the 


proceſs of bleaching, 


When the linen is freed from the weaver's 
drefling, in the manner already deſcribed, it is 
to be ſteeped in the ſolution of ſulphuret of 
lime (prepared as above) for about twelve or 
eighteen hours, then taken out and very well 
waſhed ;* when dry, it is to be ſteeped in the 
oxymuriate of lime for twelve or fourteen hours, 
and then waſhed and dried. This proceſs 1s to 
be repeated fix times, that is, fix alternate im- 
merſions 1 in each liquor, which I tound ſufficient 
to whiten the linen. 


When 


91 ” 


OF BLEACTHING. 9 


| When 1 ſubmitted the linen to fix boilings 
in pot-aſh, and to fix immerſions in the oxy- 


the above. 


The three firſt boilings in pot-aſh, it is true, 
produced a ſomewhat better effect than as many 
ſteeps in the ſulphuret; but towards the con- 


colour. The linen bleached with the pot - aſn 
was thinner, or more impoveriſhed than that 


teſt of boiling with ſoap much better than the 


tinge, which I ſhould ſuppoſe a week's, or at 
moſt, a fortnight's graſs, as they term it, would 
remove,” | 


[ contraſted the effects of hot and cold ſulphuret 


penditure of the ſmalleſt quantity of fuel. 


When I ſteeped the linen in the ſulphuret firſt, 
and afterwards boiled it in pot-aſh, and then im- 
merſed it once in the oxygenated liquor, a better 
elfect was produced, than from two previous boil- 
ings in pot-aſh, or from two ſteeps in the ſulphuret ; 
o that the two ſubſtances ſeem to co-operate with 


each other. | 
B Indeed, 


genated liquor, it was not better bleached than 


cdduſion, that is, when the linen was bleached, 
the ſmalleſt difference was not obſervable as to 


treated with ſulphuret, and the latter ſtood the 


former, although it did acquire a ſlight yellowiſn 


in various temperatures, and although the difference 
appeared in favour of the hot liquor, yet it was ſo 
trifling as not to deſerve conſideration, or the ex- 
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Indeed, from what I have ſeen, two ſucceſſite 
ſteeps in freſh ſulphuret, previous to the immerſion 
in the oxygenated liquor, ſeemed to aftord very 
little better effect than a ſingle one, which is not 
the caſe with reſpect to pot-aſh, 


It was obſervable, that the cloth was invaribl; 
thicker of more ſwelled coming out of the ſulphu- 
ret, than after being boiled in pot-aſh, and re- 
mained ſo when even waſhed and dried. 


It appears to me, that the ſulphuret opens the 
fibres of the linen more ſpeedily and better than 
the latter, by ſoftening and ſwelling, rather than 
by diffolving, the reſinous or colouring matter, 
This accounts for the better effect of pot-aſh upon 


the linen when previouſly ſteeped in the * 
than when uſed by itſelf. * 


Probably thoſe bleachers, who do not at preſent 
find it convenient to uſe the oxygenated liquor, + 
but continue to bleach by expoſure to air, may 
derive ſome advantage from this, by uſing the ful- 
phuret and pot- aſh conjointly or alternately. 


Mr. John Duffy, of Ball's-bridge, (who from his 
knowledge of chemiſtry is very well acquainted 
with the principles of bleaching) was kind enougl 
to repeat the above experiments, and his report to 
me correſponded with my own obſeryations. 


„ . 
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extent, more eſpecially by ſmall experiments in an 
claboratory, the many advantages any ſubſtance not 
hitherto uſed in bleaching, will afford by vary ing 
the mode of application, 


The experimenter does a great deal by diſcoyering 
the efficacy, proving the practicability, and aſcer- 
taining the ſafeſt and moſt economical method of 
directly uſing it, and alſo the beſt proportion of it. 
Before he can arrive at any one of theſe, many a 
round of changes are neceſſary; indeed a greater 
number than any man who is not uſed to experi- 
ments can be aware of, But I ſhould hope, that 
the bleacher need not heſitate to ule it in the ſtate 
in which I preſent it to him, more eſpecially as he 
runs no riſque of injuring the cloth with it. If he 
cau make more of it hereafter, I ſhall feel happy 


upon the occaſion ; no diſcovery was ever hrought 


to perfeCtion at once. 


How gradually, and yet how progreſſively the 
ſteam engine, from its firſt invention by the 


Marquis of Worceſter, was brought to its preſent 


degree of perfection? Undoubtedly, it was juſt ſo 
with reſpect to alkalies, the ſubſtances now uſed 
by the bleachers; it muſt have taken a conſiderable 
time after their firſt application in bleaching, before 
they could be made the moſt of. 


B 2 I wil 


12 NEW METHOD 


I will now conclude by pointing out the advan. 
tage likely to accrue from the uſe of the ſulphuret, 
to the nation, and alſo the ſaving to the individual, 


By the information I have had from the Cuſtom 
Houſe, it appears that the average importation of 
pot-aſh, pearl-aſh and barilha, the laſt twelve years, 
amounts to about 5066 tons annually ; about one 
half of. this, (2533 tons) is barilha. The average 
price of barilha the laſt three years, has been forty 
pounds a ton, ſo that the value of the quantity im- 
ported is 101,323 pounds; of this only half, or 
thereabout, I underſtand, is uſed in bleaching, the 
remainder being converted into ſoap. 


| Moſt of the pot and pearl-aſh is conſumed by 
the bleachers, and the average price of it, the laſt 
three years, has been ſixty-five pounds a ton, con- 


{equently, the value of 2,533 tons is 164,645 
pounds, 


Hence it ſeems, that the quantity of foreign 
alkalies imported into the Kingdom every year, 
amounts to 265,968 pounds ; and that the quantity 
uſed in bleaching alone, amounts to about 21 5,307 
pounds annually. 


The average price of brimſtone for the laſt three 
years, is about twenty-five pounds a ton, which is 
at the rate nearly of two pence farthing a pound; 
OY $7 | R | four 
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four pounds of brimſtone, and twenty pounds of 
lime, as already obſerved, will produce ſixty gallons 
of liquor. In this country, twenty pounds of lime 
may be valued at about four pence, ſo that the 
bleacher may have the ſixty gallons at the expence 
of 15 1d. 


By what I could learn from different bleachers, 
the common allowance of alkali for ſixty gallons of 
water, is fix pounds of barilha or four pounds of 
pot · a at the very leaſt, and moſt bleachers uſe 
more than this. The price of four pounds of pot- 
aſh at the rate of ſixty-five pounds a ton, is about 
two ſhillings and four pence, which 1s two pence 
more than double the price of the ſulphuret; but 
as the brimſtone muſt be ground, an allowance 
ſhould be made for 1t ; and being eaſy of pulve- 
ization, a farthing per pound is an ample . 
ration for the expence attending it. 


The ſaving of fuel only remains now to be taken 
into conſideration; and as this cannot be calculated 
with any degree of accuracy, I ſhall content myſelf 
by particularizing facts. In the firſt place, but 
ſixteen gallons of liquid are to be boiled in prepa- 
ring ſixty gallons of the ſulphuret, while the whole 
ſixty gallons muſt be boiled when the alkali is uſed;- 
hence it might appear that two thirds of the fuel 
are ſaved in the quantity of liquor, but it is not 
quite ſo much, ſuppoſe we eſtimate it at one half, 
vhich is rather under- rating it. Let us add to this 


the 
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the time neceſſary to boil the different liquor,, 
the ſalphuret requires but about half an hour, and 
the alkaline lixivium at the very leaſt, ſeven hour; 
to boil the linen in it, which 1 is in the proportion 
of one to fourteen. 


The ſaving altogether to the bleacher from thi 
ſtatement, is obviouſly very conſiderable ; and 2 
the Wicklow copper mines are ſufficient to ſupph 
the whole kingdom, or indeed two ſuch kingdoms 
with abundance of ſulphur, let the conſumption be 
ever ſo great, the entire of the alkali, or 215,307 
pounds muſt be annually faved to the nation. 


But ſuppoſe two-thirds only of the quantity of 
alkali generally conſumed in bleaching were diſ- 
penſed with by the uſe of the ſulphuret (which is 
a ſuppoſition not warranted by my experiments) 
ſtill the ſaving to the nation and to the individual, 
muſt evidently be great indeed, 


How to diſcover adulterated Pot-aſh 


As pot-aſh is the principle agent in the bleaching 
of linen, no foreign article imported into this cous- 
try deſerves more attention. | 


aching 
coun- 


Pear 
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Pearl or pot-aſh contains from 10 to 12 per cent. 


of impurities, moſtly ſulphat of pot-aſh, and ſome- 
times a ſmall portion of muriate “ of pot=aſh. 
Theſe ſalts muſt have been yielded by the wood, 
and diſſolved by the large quantity of water neceſ- 
ary to ſeparate the pot-aſh from the aſhes, 


more than once obtained near 20 per cent. of 
ſulphat of pot-aſh from the pearl-aſh imported here; 
his great portion of ſulphat of pot-aſh could have 
ever been a natural product, but muſt have been 
in artificial adulteration ; and indeed, circumſtances 
are convinced me that it muſt be fo. 


During a mineralogical excurſion through Eng- 
und in the ſummer and autumn of the year 1785, 


the different manufactures, which fell in my way, 
ere not paſſed over. Upon enquiring of the 


diſtillers of aquafortis (nitrous acid) how they dit- 
roſed of the large reſiduum left in the ſtill (when 
the acid was carried over) which is ſulphat of pot- 
ih, and which 1s of little or no uſe in the arts, 


ney informed me it was ee up by the Iriſh 
merchants, 


Sulphat of pot-aſh, when ground down, cannot 
readily be diſtinguiſhed as to its external appear- 
ance from pearl-aſh, and being ſo much cheaper- 
han the latter, is well calculated for the above 
iraudulent purpoſe. ' 


* Muriate of pot-aſh, a nevtral ſalt, conſiſting of marine 
«id and pure pot-aſh, | 


By 
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By no means do I intimate that this is a com. 
mon practice, as from experience I know the con- 


trary. 


However, to pals it over in ſilence would be un- 
pardonable, when it is conſidered that the bleacher 
is at the expence of an article of no uſe whatever 
in bleaching, and that, by the adulteration, the 
proportion beſt known by experience to anſwer his 
purpoſe is varied; by which means his proceſs, al. 
though not altogether fruſtrated, muſt be materi- 
ally retarded. 


Sulphat of pot-aſh- is only ſoluble in about 
ſixteen times its weight of water, in the temperature 
of 609, while real pot-aſh is ſoluble in its own 
weight of water, in the ſame temperature; hence 
they are eaſily ſeparated in the following ſimple 
manner, Viz. three pounds of pearl-aſh and two 
quarts of water ſhould boil together for a few mi- 
nutes, then be removed from the fire and ſuffered 
to ſtand for twenty-four hours, when the clear 
liquor is to be decanted off. Halt a pint more of 
cold water is to be poured upon the dregs, and this 
again drawn off when clear: the inſoluble falt is 
afterwards to be well dried and weighed, which, 
being a foreign ſalt, will give pretty nearly the 
quantity of impurities in the pot-aſh. 


—— _ 2 iT,.T, ji M-=r 


The pureſt pot-aſh imported always contains, 
as I have before obſerved, a certain quantity of 
ſulphat of pot - a (vitriolated tartar); and this 

quantity 
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gzuantity is no doubt the natural production of the 
rez:table itſelf, which affords the pot-aſh. Some 
muriate of pot-aſh (regenerated ſea ſalt) has occaſi- 
onally been found in it; but in portions too incon- 
iderable to injure any art or manufacture, itt which 


COm. 
con- 


* pot-aſh 1 wie, 
cher aw 55 
* Within the laſt year however I have diſcovered, 
un to my great ſurprize, in ſeveral ſpecimens of pot- 
his aſh, which I have examined for the bleachers, a large 
l a. quantity of muriate of | ſoda (common. ſea falt). 
en. The laſt ſpecimen of this ſort was examined by 

my pupils, under my own immediate inſpection, 
FAA in the Laboratory of the Dublin Society, and it 
wie afforded upwards of one - fifth of foreign falt ; the 
wm proportion being as follows. | 

| Grs. 
» „ 
5 Muriate of ſoda  - - _ 270 
= Sulphate of pot-aſ ß 200 | 
red B . 
* Total — 460. 
| 4 1 

This laſt analyſis was made for a Mr. Harriſon, 
* an eminent glaſs manufacturer at Belfaſt, who 
'q had ſuffered very materially in his manufacture, 
he by the adulteration of his . pot-aſh ; and 1 

have no doubt, that rock falt, hh is the 

fame as common ſalt, but much' cheaper than 
m. that which is prepared for commerce, was 
if | 


mixed in powder with the , pot-aſh previous to 
Ep its 
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its WB Fogg 7 ENG of ſoda, being beſides 
much more ſoluble in water, than ſulphate of 
pot-aſh, is leſs eafily detected, and ſeparated 
from the pot-aſh. | 


The following 1s the method, which I adopted 
for determining . the nature and Proportion of 
the ingredients. 


The ſpecimen having been firſt weighed, was 
digeſted for a few minutes on a ſand bath, in 
twice its weight of water, in a heat of about 
212, and inſtantly ſtirred. It was then re- 
moved from the ſand bath, and before it cooled 
to the temperature of the atmoſphere, filtered 
through paper. As ſoon as all the liquor had 
paſſed through the filter, a ſmall quantity of 
cold water was poured, from time to time, upon 
the ſaline refiduum upon the filter, in order to 
waſh through the whole of the pot-aſh, The 
undiſſolved ſalt, which was ſulphate of pot: aſh, 
was afterwards dried and weighed. In the clear 
jolution, however, there remained, not merely 
the pot-aſh, but, ſuch falts as poſſeſſed ſuffi· 
cient ſolubility to be taken up along with it 
by the water, though in fact not ſo ſoluble as 
the pot - aſh itſelf. To get at theſe the following 
means were uſed : the. clear ſolution was evapo- 
rated down a little on the ſand bath, ard ſet b) 
in a cold place for 24 hours: at the end of which 


time, a quantity of ceminon ſalt was found 
cryſtallized 
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cryſtallized in regular cubes at the bottom of 
the veſſel. From theſe the liquor was perfectly 
drained, and being preſerved, the ſame proceſs 
was repeated, till there ceaſed to be any depo- 
ſition of cubic cryſtals. 


Before the muriate of ſoda, thus procured, 
was weighed, ſome muriatic acid was poured 
on it, in order to take up any of the pure 
pot-aſh, which might have adhered to it during 
its cryſtallization. The muriatic acid, with ſuch 
of the pot-aſh as it had found and diſſolved, 
was then drained off and thrown away, and the 
muriate of ſoda dried and weighed. The ſum 


of the impurities being then ſubſtracted from the 


weight of the ſpecimen, the quantity of the pot- 
aſh was aſcertained. 
This new ſpecies of adulteration muſt be a 


great drawback on our ſtaple manufacture, and 
deſerves therefore very ſerious conſideration, 
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